Genetic and epigenetic determinants of DNA replication origins, position and activation.
In the genome of eukaryotic cells, DNA synthesis is initiated at multiple sites called origins of DNA replication. Origins must fire only once per cell cycle and how this is achieved is now well understood. However, little is known about the mechanisms that determine when and where replication initiates in a given cell. A large body of evidence indicates that origins are not equal in terms of efficiency and timing of activation. Origin usage also changes concomitantly with the different cell differentiation programs. As DNA replication occurs in the context of chromatin, initiation could be influenced by multiple parameters, such as nucleosome positioning, histone modifications, and three-dimensional (3D) organization of the nucleus. This view is supported by recent genome-wide studies showing that DNA replication profiles are shaped by genetic and epigenetic processes that act both at the local and global levels to regulate origin function in eukaryotic cells.